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(57) ABSTRACT

A modular power connector includes an insulation main
body, at least one conducting element, at least one electricity-
delivering element, and at least one engaging element. The
conducting element 1s partially accommodated within the
insulation main body, and includes a perforation. The elec-
tricity-delivering element has a bare part at an end thereof.
The engaging element 1s fixed on the bare part of the electric-
ity-delivering element, and includes an elastic extension part
and a stopping part. The elastic extension part 1s subject to
clastic deformation during the elastic extension part 1s pen-
ctrated through the perforation of the conducting element.
The elastic extension part 1s restored to an original shape after
the elastic extension part 1s penetrated through the perfora-
tion, so that the conducting element 1s clamped between the

clastic extension part and the stopping part.

11 Claims, 7 Drawing Sheets
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1
MODULAR POWER CONNECTOR

FIELD OF THE INVENTION

The present invention relates to a power connector, and
more particularly to a modular power connector.

BACKGROUND OF THE INVENTION

Power connectors are used as connective interfaces 1n vari-
ous power delivery systems. For assuring secure contact
between two power connectors, these two power connectors
have respective mechanical fastening elements for fixing the
conductors within the power input sides of the power connec-
tors.

FIG. 1A 1s a schematic perspective view illustrating a
modular power connector according to the prior art. The
modular power connector 10 comprises an nsulation main
body 101, a first conducting terminal 103, a second conduct-
ing terminal 104, a first conducting pin (not shown), a second
conducting pin 105 and two power wires 106. A receptacle
102 1s disposed within the insulation main body 101 for
accommodating the first conducting terminal 103 and the
second conducting terminal 104. The first conducting termai-
nal 103 and the second conducting terminal 104 penetrate
through corresponding holes (not shown), which are formed
in the backside of the insulation main body 101. The first
conducting terminal 103 and the second conducting terminal
104 are respectively coupled with the first conducting pin and
the second conducting pin 105 by a welding means or a
riveting means. In addition, one of the two power wires 106
has a first end connected to the first conducting pin and a
second end connected to an internal circuit board (not shown)
ol the electronic device. The other of the two power wires 106
has a first end connected to the second conducting pin 106 and
a second end connected to the internal circuit board of the
clectronic device. As such, the modular power connector 10
could be electrically connected with the internal circuit board
of the electronic device.

FIG. 1B 1s a schematic perspective view illustrating the
second conducting pin of the modular power connector as
shown 1n FIG. 1A. As shown 1n FIG. 1B, the second conduct-
ing pin 105 comprises an opening 1051, a perforation 1052
and a wire-securing part 1053. The second conducting pin
105 1s aligned with a corresponding hole of the backside of
the insulation main body 101. Through the hole and the open-
ing 1051, the second conducting terminal 104 1s coupled with
the second conducting pin 105 by welding or riveting. A bare
part 1061 at the first end of the power wire 106 1s penetrated
through the perforation 1052 of the second conducting pin
1035, and then wrapped around the wire-securing part 1053 for
at least one turn (see FIG. 1C). Then, solder paste 107 1s
applied on the bare part 1061 of the power wire 106, so that
the bare part 1061 of the power wire 106 1s fastened onto the
wire-securing part 1053 by welding (see FIG. 1D).

Although the connection between the power wire 106 and
the second conducting pin 105 meets the electrical safety
regulation, there are still some drawbacks. For example, the
power wire 106 1s mechanically fastened onto the second
conducting pin 105 after the bare part 1061 of the power wire
106 1s penetrated through the perforation 1052 of the second
conducting pin 105 and wrapped around the wire-securing
part 1053. Since the power wire 106 and the second conduct-
ing pin 105 are very small 1n sizes, it 1s difficult to penetrate
the power wire 106 through the perforation 1052 and wrap the
power wire 106 around the wire-securing part 1053 at the
lateral side of the insulation main body 101. Under this cir-
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cumstance, the assembling process of the power connector 1s
troublesome and the throughput thereot 1s undesired.

Therefore, there 1s a need of providing a modular power
connector so as to obviate the drawbacks encountered in the
prior art.

SUMMARY OF THE INVENTION

An object of the present invention provides an easily-as-
sembled and simple modular power connector 1n order to
increase the throughput.

Another object of the present invention provides a modular
power connector, in which a conducting element 1s mechani-
cally coupled with an engaging element.

In accordance with an aspect of the present invention, there
1s provided a modular power connector of an electronic
device. The modular power connector includes an msulation
main body, at least one conducting element, at least one
clectricity-delivering element, and at least one engaging ele-
ment. The conducting element 1s partially accommodated
within the msulation main body, and includes a perforation.
The electricity-delivering element has a bare part at an end
thereol. The engaging element 1s fixed on the bare part of the
clectricity-delivering element, and includes an elastic exten-
sion part and a stopping part. The elastic extension part 1s
subject to elastic deformation during the elastic extension
part 1s penetrated through the perforation of the conducting
clement. The elastic extension part 1s restored to an original
shape after the elastic extension part 1s penetrated through the
perforation, so that the conducting element i1s clamped
between the elastic extension part and the stopping part.

In an embodiment, the electronic device 1s apower adapter,
a power supply apparatus or a transformer.

In an embodiment, the conducting element includes a con-
ducting terminal and a conducting pin. The conducting ter-
minal and the conducting pin are connected with each other.
The conducting terminal 1s accommodated within a recep-
tacle of the insulation main body. The conducting pin 1s at
least partially exposed outside the mnsulation main body and
comprises the perforation.

In an embodiment, the conducting terminal and the con-
ducting pin are integrally formed.

In an embodiment, the conducting terminal and the con-
ducting pin are connected with each other by welding or
riveting.

In an embodiment, the conducting pin 1s a metallic sheet.

In an embodiment, the electricity-delivering element 1s a
pOWer wire.

In an embodiment, a fastening recess 1s defined between
the elastic extension part and the stopping part, so that the
conducting element 1s fixed 1n the fastening recess.

In an embodiment, the engaging element 1s produced by
machining and bending a metallic sheet, so that the elastic
extension part and the stopping part are extended outwardly
from the engaging element.

In an embodiment, the elastic extension part includes at
least one elastic slice.

In an embodiment, the stopping part includes at least one
r1b.

In an embodiment, the modular power connector further
includes an mnsulating cover sheathed around the electricity-
delivering element, wherein the insulating cover 1s sustained
against the stopping part of the engaging element.

The above contents of the present invention will become
more readily apparent to those ordinarily skilled 1n the art
after reviewing the following detailed description and accom-
panying drawings, in which:
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a schematic perspective view 1llustrating a
modular power connector according to the prior art;

FIG. 1B 1s a schematic perspective view illustrating the
second conducting pin of the modular power connector as
shown 1n FIG. 1A;

FIG. 1C 1s a schematic perspective view 1llustrating a bare
part of the power wire wrapped around a wire-securing part of
the second conducting pin as shown in FIG. 1B;

FIG. 1D 1s a schematic perspective view illustrating the
bare part of the power wire fastening on the wire-securing
part of the second conducting pin as shown in FIG. 1C;

FIG. 2A 1s a schematic exploded view 1llustrating a modu-
lar power connector according to an embodiment of the
present invention;

FIG. 2B 1s a schematic assembled view illustrating the
modular power connector of FIG. 2A;

FIG. 3 1s a schematic perspective view illustrating a com-
bination of an electricity-delivering element and an engaging,
clement of the modular power connector of the present inven-
tion;

FIG. 4A 1s a schematic cross-sectional view 1llustrating the
conducting pin clamped between the elastic extension part
and the stopping part of the engaging element;

FIG. 4B 1s a schematic cross-sectional view 1llustrating a
procedure of applying solder paste on the resulting structure
of FIG. 4A; and

FIG. 5 15 a schematic perspective view illustrating an insu-

lation cover sheathed around the electricity-delivering ele-
ment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention will now be described more specifi-
cally with reference to the following embodiments. It 1s to be
noted that the following descriptions of preferred embodi-
ments of this ivention are presented herein for purpose of
illustration and description only. It 1s not mtended to be
exhaustive or to be limited to the precise form disclosed.

FIG. 2A 1s a schematic exploded view 1llustrating a modu-
lar power connector according to an embodiment of the
present imnvention. FIG. 2B 1s a schematic assembled view
illustrating the modular power connector of FIG. 2A. Please
refer to FIGS. 2A and 2B. The modular power connector
could be applied to an electronic device such as a power
adapter, a power supply apparatus or a transformer. As shown
in FIG. 2A, the modular power connector 2 comprises an
insulation main body 21, one or more conducting elements
22, one or more electricity-delivering elements 23, and one or
more engaging elements 24. Fach of the conducting elements
22 comprises a conducting terminal 221 and a conducting pin
222. The conducting terminal 221 and the conducting pin 222
are connected with each other. The conducting terminal 221 1s
accommodated within a receptacle (not shown) of the 1nsu-
lation main body 21 for receiving external mnput power. The
conducting pin 222 1s at least partially exposed outside the
insulation main body 21. For example, the conducting pin 222
1s exposed to the backside of the insulation main body 21. The
conducting pin 222 has a perforation 2221. In some embodi-
ments, the conducting element 22 1s made of metallic mate-
rial. The conducting terminal 221 and the conducting pin 222
of the conducting element 22 are substantially perpendicular
to each other. It 1s preferred that the conducting terminal 221
and the conducting pin 222 are integrally formed. Alterna-
tively, the conducting terminal 221 and the conducting pin
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222 are connected with each other by a welding means or a
riveting means. In some embodiments, the conducting termi-
nal 221 has a hollow wall. The conducting pin 222 1s slab-like
or sheet-like.

FIG. 3 1s a schematic perspective view 1llustrating a com-
bination of an electricity-delivering element and an engaging
clement of the modular power connector of the present inven-
tion. Please refer to FIGS. 2A and 3. An example of the
clectricity-delivering element 23 1s a power wire having a
bare part 231 at an end thereof. The engaging element 24 1s
fixed on and sheathed around the bare part 231 of the elec-
tricity-delivering element 23, so that the electricity-deliver-
ing element 23 and the engaging element 24 are electrically
and structurally connected with each other. The engaging
element 24 1s made of conductive material. In addition, the
engaging clement 24 could be produced by machining and
bending a metallic sheet such that an elastic extension part
241 and a stopping part 242 are extended outwardly from the
engaging element 24. In an embodiment, the elastic extension
part 241 includes two elastic slices, which are extended from
two opposite sides of the engaging element 24. The stopping
part 242 includes two ribs, which are extended from two
opposite sides of the engaging element 24. The ribs of the
stopping part 242 are substantially perpendicular to the main
body of the engaging element 24. Especially, a fastening
recess 243 1s defined between the elastic extension part 241
and the stopping part 242. In addition, the elastic extension
part 241 1s closer to the tip of the bare part 231 than the
stopping part 242,

Hereinaftter, a process of connecting the engaging element
24 with the conducting pin 222 of the conducting elements 22
will be illustrated with reference to FIG. 2A. During the
clastic extension part 241 1s penetrated through the perfora-
tion 2221 of the conducting pin 222, the elastic extension part
241 1s compressed by the iner wall of the perforation 2221
such that the elastic extension part 241 1s subject to elastic
deformation. As such, the elastic extension part 241 could be
advanced. After the elastic extension part 241 1s penetrated
through the perforation 2221, the elastic extension part 241 1s
restored to 1ts original shape. As a consequence, the conduct-
ing pin 222 of the conducting element 22 1s clamped between
the elastic extension part 241 and the stopping part 242. That
1s, the conducting pin 222 1s fixed 1n the fastening recess 243
(see also FIGS. 2B and 4A). Since the engaging element 24 1s
fixed on the conducting pin 222 of the conducting element 22
at this moment, the electricity-delivering element 23 1s elec-
trically connected with the conducting element 22 through
the engaging element 24. This connecting mechamism 1s a
mechanical fasting mechanism complying with the electrical
satety regulation. Next, solder paste 25 1s applied on the
region between the elastic extension part 241 and the con-
ducting pin 222 and the region between the stopping part 242
and the conducting pin 222, thereby securely fixing the
engaging element 24 on the conducting element 22 (see FIG.
4B). The first end of the electricity-delivering element 23
could be electrically connected with the conducting element
22 through the engaging element 24. In addition, a second end
of the electricity-delivering element 23 could be electrically
connected with a conductive hole (not shown) through
another engaging element 24. As a consequence, the modular
power connector 2 1s electrically connected with the circuit
board of the electronic device through the electricity-deliver-
ing element 23 and the engaging element 24.

In some embodiments, the number of conducting elements
22 1s two or three. The number of electricity-delivering ele-
ments 23 1s the same as the number of the conducting ele-
ments 22.
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For increasing the electrical safety distance between the
clectrical joint and the adjacent component or conductor, the
modular power connector 2 further comprises an nsulating
cover 26. The insulating cover 26 1s partially sheathed around
the electricity-delivering element 23. The insulating cover 26
1s sustained against the stopping part 242 of the engaging
clement 24.

From the above description, the modular power connector
of the present mnvention 1s easily assembled and has a simple
configuration. During the elastic extension part of the engag-
ing element 1s penetrated through the perforation of the con-
ducting element, the elastic extension part 1s compressed by
the inner wall of the perforation such that the elastic extension
part 1s subject to elastic deformation. After the elastic exten-
sion part 1s penetrated through the perforation, the elastic
extension part 1s restored to 1ts original shape. As a conse-
quence, the conducting element 1s clamped between the elas-
tic extension part and the stopping part. Since the conducting
clement 1s mechanically coupled with the engaging element,
the conducting element 1s not easily detached from the elec-
tricity-delivering element even if the no solder paste 1s used.
Moreover, since the modular power connector of the present
invention 1s easily assembled and has a simple configuration,
the throughput of the modular power connector 1s increased.

While the invention has been described 1n terms of what 1s
presently considered to be the most practical and preferred
embodiments, it 1s to be understood that the invention needs
not be limited to the disclosed embodiment. On the contrary,
it 1s intended to cover various modifications and similar
arrangements 1cluded within the spirit and scope of the
appended claims which are to be accorded with the broadest
interpretation so as to encompass all such modifications and
similar structures.

What 1s claimed 1s:
1. A modular power connector of an electronic device, said
modular power connector comprising:

an 1sulation main body;

at least one conducting element partially accommodated
within said mnsulation main body, and comprising a per-
foration;

at least one electricity-delivering element having a bare
part at an end thereof;

an 1nsulating cover sheathed around said electricity-deliv-
ering element; and

at least one engaging element fixed on said bare part of said
clectricity-delivering element, and comprising an elastic
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extension part and a stopping part, wherein said insulat-
ing cover 1s sustained against said stopping part of said
engaging clement, said elastic extension part 1s subject
to elastic deformation during said elastic extension part
1s penetrated through said perforation of said conducting
clement, and said elastic extension part 1s restored to an
original shape after said elastic extension part 1s pen-
ctrated through said perforation, so that said conducting
clement 1s clamped between said elastic extension part
and said stopping part.

2. The modular power connector according to claim 1
wherein said electronic device 1s a power adapter, a power
supply apparatus or a transformer.

3. The modular power connector according to claim 1
wherein said conducting element comprises a conducting
terminal and a conducting pin, said conducting terminal and
said conducting pin are connected with each other, said con-
ducting terminal 1s accommodated within a receptacle of said
insulation main body, and said conducting pin 1s at least
partially exposed outside said insulation main body and com-
prises said perforation.

4. The modular power connector according to claim 3
wherein said conducting terminal and said conducting pin are
integrally formed.

5. The modular power connector according to claim 3
wherein said conducting terminal and said conducting pin are
connected with each other by welding or riveting.

6. The modular power connector according to claim 3
wherein said conducting pin 1s a metallic sheet.

7. The modular power connector according to claim 1
wherein said electricity-delivering element 1s a power wire.

8. The modular power connector according to claim 1
wherein a fastening recess 1s defined between said elastic
extension part and said stopping part, so that said conducting
clement 1s fixed 1n said fastening recess.

9. The modular power connector according to claim 1
wherein said engaging element 1s produced by machiming and
bending a metallic sheet, so that said elastic extension part
and said stopping part are extended outwardly from said
engaging clement.

10. The modular power connector according to claim 9
wherein said elastic extension part includes at least one elastic
slice.

11. The modular power connector according to claim 9
wherein said stopping part includes at least one r1b.
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